Introduction
Increasingly, traditional face-to-face lectures are being delivered using presentation software such as Microsoft (MS) PowerPoint. There are mixed views about the pedagogical value of presentation software (e.g. Creed, 1997 and Rocklin, 1998) but it is clear from work involving student evaluations that its use can enhance learning (Hunt, 1998 and Lowry, 1999) . A questionnaire survey of staff and students in the Department of Environmental and Geographical Sciences at Manchester Metropolitan University was conducted to ascertain their perspectives on the use of MS PowerPoint for lecture delivery. The detailed findings of the survey are discussed at greater length elsewhere (Nicholson, 2002) . The aim in this paper is to focus on some of the issues raised in responses that have a particular bearing on teaching and learning in the GEES disciplines and to offer some guidance on the use of MS PowerPoint based on both personal experience and that of colleagues.
The survey was conducted through February and March 2002 in the Department of Environmental and Geographical Sciences at Manchester Metropolitan University, eliciting responses from 20 staff and 77 undergraduate students (36 first year; 27 second year and 14 third year). The survey revealed that MS PowerPoint is used at least occasionally to deliver lectures by around two thirds of staff, and many also use the software to generate overhead transparencies and handouts. Difficulties associated with the use of presentation software largely revolve around lack of familiarity with the technology and provision and availability of projection equipment. Students find the provision of MS PowerPointgenerated handouts particularly useful and lecturers like the way in which presentations given using MS PowerPoint can assist in controlling the speed of both lecture delivery and notetaking by students. Staff and students are agreed that the clarity of structure and content of lectures is improved when MS PowerPoint is used for delivery and there is widespread use and appreciation of colour, images and simple graphics.
There is evidence, however, that many of the specialist features of MS PowerPoint, which can potentially introduce a dynamic component to lectures, are under-exploited. This is a great pity, because imagery, graphics and dynamic elements, such as animation, can be of particular benefit in teaching GEES disciplines.
Colour, images and graphics
More than 70% of lecturers who used MS PowerPoint considered the use of colour, images and graphics to be of particular pedagogical value in teaching. This compared with 84% of students who agreed that the use of colour and images was helpful. There are a number of ways in which the use of colour, images and graphics can enhance learning:
1) The use of colour, graphics and images can liven up 'dry' conceptual topics and stimulate interest. For example, in an otherwise relatively dry lecture on the history of geomorphology, I use scanned or webcopied images of key historical figures -the image of G. K. Gilbert on horseback usually raises a chuckle! It is important that the use of colour and images is relevant and reinforcing, otherwise it can become a distraction as Anderson and Sommer (1997) point out. For the same reason, it is important to keep colour schemes simple and consistent. 2) Images and graphics can help students visualise processes and complex interactions. At its simplest, a topographic map could be alternated with digital photographs of the mapped area (Hunt,1998) . Alternatively, several images can be juxtaposed on the same slide to enable comparisons to be made. This might be valuable, for instance, when attempting to explain soil development, continental drift, long-term coastal erosion or stages of river flooding. 3) Images and graphics can also be used to emphasise linkages between separate elements of a concept to aid comprehension and recollection (Anderson and Sommer, 1997) . For example, the 'draw' tool in MS PowerPoint can be used to create a simplified diagram of the hydrological cycle or a flow diagram which demonstrates inputs and outputs in a drainage basin.
There are many sources of images and graphics:
Create your own Simple graphics can be created using the 'draw' tools in MS Word and MS PowerPoint, or purpose-made software such as CorelDraw can be used to create more advanced graphics.
Imported graphics
Graphics can be imported from other software programmes. In particular, charts can be imported from MS Excel and clip art is available within MS PowerPoint and Word.
The World Wide Web
The web is a massive source of useful images. Advanced search tools in engines such as Google.com and Altavista.com can be used to search for images and it is possible to specify whether your search should include graphics or images, colour or black and white, and file attributes such as type and size. Care must be taken not to contravene copyright legislation, particularly if MS PowerPoint files are subsequently published onto the Internet.
Scanned images
Photographs and diagrams can be scanned in from textbooks and other published sources. Digital photographs of field locations can also be easily incorporated into PowerPoint slides or alternatively, 35mm slides can be scanned in. In the latter case, resolution may be lost and it is worth considering using a separate slide projector if good resolution is necessary.
Image banks
Libraries of images can be purchased very cheaply -for example the Geomorphology CD-ROM recently compiled by Slattery (2002) , which contains 870 images of landforms and processes for a purchase price of US$25.
In response to the Manchester questionnaire, one lecturer raised the issue of the time-consuming nature of converting 35mm slides into digital format by scanning. This is a particular issue for teaching in the GEES disciplines, where it is common to make use of a large number of field images. This constitutes a disincentive for some staff to make use of PowerPoint. It is not an easy issue to resolve but there are several ways forward:
• Given the generic nature of the issue across the GEES disciplines, raise awareness at managerial level and press for technical support to undertake mass scanning of slides;
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• Attempt to pool departmental resources between academics and enable access to centralised digital slide collections; • Use a slide projector alongside a data projector (though this requires good co-ordination, appropriate lecture theatre and screen set-ups and availability of all the necessary hardware); • Bite the bullet and scan away -think of the time you could potentially save by not having to load and unload slide carousels! Think also of the scope you develop for using your digital images in other teaching (e.g. handouts and on-line resources) and publicity materials.
Progressive revelation and animation
Just 24% of lecturers who used MS PowerPoint considered the use of animations and layering to be of particular pedagogical value in teaching. This compared with 73% of students who agreed that the use of animations and layering was helpful. Post-questionnaire discussions with staff indicate that the apparent lack of enthusiasm for animations and layering reflects a lack of familiarity with this more advanced feature of the software, rather than any real belief that it cannot be used to great pedagogical advantage. Certainly, staff with experience of using the layering feature talk enthusiastically about its role in helping to control the speed of both lecture delivery and notetaking, and of the pedagogical value of progressively unwrapping complex concepts.
The 'custom animation' feature of MS PowerPoint enables several 'layers' of a slide to be built up and revealed progressively. The simplest use of this feature is to reveal items progressively in a bulleted list. I had recent personal experience of attempting to achieve the same effect with overhead transparencies using a sheet of paper to uncover bullet points. It was a reminder of how 'busy' one can feel when delivering a 'conventional' lecture compared to the ease of mouse clicking when using MS PowerPoint!
The animation feature can be used to unwrap complicated ideas, equations or graphics in MS Powerpoint. For example, the separate components of an imported Excel chart can be revealed along with a verbal explanation. Thus, the axis labels, several data series and their legends can be revealed step by step. A similar approach can be used to derive complex equations or to build up the annotations on an image. For example, I use layering to reveal annotations, strategically drawn lines and arrows to identify features on SEM micrographs of weathered rock. I use the annotations in conjunction with student volunteers who identify possible weathering features -and thus the software facilitates such interactivity. Progressive revelation not only helps to unravel complex topics and aid student learning but also adds an element of suspense, encouraging student attention (Sammons, 1997) .
It is easy to import ready-made animation sequences and video clips (with sound if desired) into MS PowerPoint presentations to enable more sophisticated, dynamic explanation (Johnson, 2002) . These can be downloaded from the web, or if resources permit, specially created by inhouse media services. Video clips are particularly helpful for explanation of processes which are fundamentally dynamic in nature (Jackson, 1997) . Thus, real footage of landslides and weather phenomenon, for example, has the potential to contribute much more to the student learning experience than can be achieved by just words or even static images.
Hypertext links
Only 5% of lecturers who used MS PowerPoint considered the use of hypertext links to be of particular pedagogical value in teaching. This compared with 48% of students who agreed that the use of hypertext links was helpful and 47% who said they had 'no experience' of hypertext links having been used in lectures.
The lack of enthusiasm among staff for the use of hypertext links may, in part, reflect the fact that networked computers are rarely available in small teaching rooms, though it is evident that this feature is also rarely used even when networked facilities are available. Responses to the questionnaire also indicate that around 50% of staff had experienced some form of technological problem in using MS PowerPoint to deliver lectures. In the majority of cases this amounted to minor glitches in setting up the slideshow at the start and had no major ramifications for the remainder of the lecture. However, these experiences probably generate a heightened sense of techno-phobia when it comes to using hypertext links because one is venturing beyond the relative safety of the PC into the World Wide Web! Reassurance is the best way to reduce stress here and this can be achieved best by checking links beforehand. As a matter of course, links should be checked to ensure they are still 'live', but it is also worth checking links immediately prior to the lecture to ensure connections are not down due to server maintenance or just very slow due to heavy traffic. Another strategy is to limit the amount of time you spend in the lecture at any one site -use web links to give students a taste of the material available and give them the web addresses so they can re-visit them during private study time. This means that if there is a problem with one particular site, then the impact is small. (The reader may also consider using the Lotus product Screencam (www.lotus.com.screencam). This enables you to record the accessing of web pages so that you can replay them offline in a presentation, thereby avoiding the risk of the network going down or enabling you to show the links even when not able to go online -Ed).
If suitable hardware and connections are available, hypertext links can be used to draw on external sources of expertise, data, case studies, images, maps and multimedia during a lecture (Rossen et al., 1997) . This enables the tutor to capitalise on resources which cannot be downloaded because of copyright or other restrictions. Use of web links also saves time recreating materials which are already available (effectively re-inventing the wheel). Web resources of particular value to the GEES disciplines include current news media (e.g. video and sound clips of recent natural hazard events), real time data (e.g. weather conditions and satellite imagery) and maps and atlases (e.g. of almost anything!). Information gateways such as the Resource Discovery Network (RDN) have vast sources of web links worth exploring (www.rdn.ac.uk/). (The LTSN-GEES resource database, soon to be launched will also have an array of learning and teaching resources for use in lectures and presentations, as well as links to many other e-resources -see page 26 of this editon -Ed).
Links can be inserted directly into MS PowerPoint slides so there is no need to exit from the slideshow or go to a browser. Hypertext links can also be used within a presentation to move around between nonconsecutive slides. This is particularly useful for reiterating points and for dealing with students' questions -you can refer back to an earlier slide without having to exit from 'slideshow' mode. It is also possible, if you have the relevant files at hand on disk, to link directly to a slide in another slideshow. I sometimes use this facility to recap topics covered in earlier lectures.
Discussion
So fundamentally, why do some of the features of MS PowerPoint appear to be under-explored? The questionnaire responses revealed several reasons:
Lack of awareness of potential pedagogical (and practical) benefits It is to be hoped that this article will help increase awareness of the possibilities for using features such as images, animations, layering and hypertext links in teaching. Perhaps more effective would be dissemination of good practice between tutors at departmental level.
Technological difficulties: Software
There is clearly a learning curve involved in exploring the wider features of MS PowerPoint to deliver lectures but it is relatively painless to achieve quite impressive results. Even supposedly advanced features such as animations and layering are really not that difficult to gain expertise in. A good plan is to practise newly found skills in a small-group environmentpreferably an informal depar tmental group or in front of 'more I s s u e F o u r J u n e 2 0 0 2
understanding' third-year students! Peer evaluation of presentations is usually very productive but rarely practised. One of the difficulties is that staff training often focuses on novice users of software, neglecting intermediate users to 'find their own way'. At best this can be frustrating and time-consuming, and at worst, skills may never be developed beyond a basic level. This is an institutional staff-development issue but again, the potential benefits of exchanging ideas and skills between academics at departmental level cannot be overstated.
Technological difficulties: Hardware Training, practice and hardware provision are the critical words in relation to hardware constraints. Institutions do seem to be slowly increasing provision of projection and computing equipment but networked connections are often overlooked.
Time to develop..... It is inevitable that developing visual electronic resources at the 'front end', whether it be creating new graphics, collecting useful URLs or tracking down and impor ting video clips is a time-consuming business. Nevertheless, in addition to the pedagogical value to students, you may save time at a later stage. MS PowerPoint presentations are quick and easy to update and manage.
Whatever features of MS PowerPoint are used to enhance learning, it is vital always to remember that the medium is NOT the message! The style of presentation is important because it influences organisation and structure of delivery but it is the content which is paramount. This seems an obvious point to make but when you have witnessed presentations (usually at conferences, I have to say) that have been overwhelmed with text boxes flying around and whizzing in and out in all directions, and colours....... it's a point to reiterate! It is always worth obtaining student feedback on the impact that the use of presentation software has had on student learning (Lowry, 1997) .
Conclusions
GEES disciplines rely heavily on the use of visual information to explain, record and investigate ideas and concepts. Many complex ideas can more easily be presented to students using a variety of multimedia, coupled with MS PowerPoint special features such as graphics, layering, animation, hypertext links and multimedia. The beauty of presentation software such as MS PowerPoint is that all of this multimedia can be 'seamlessly integrated' (Jackson, 1997) using one file and a single set of equipment.
